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Gastrointestinal (GI) stent has been developed for palliation of obstructive symptoms in various diseases causing obstruction of GI tract. 
Self-expanding metal stent (SEMS) has replaced old type of plastic stent, and endoscopic insertion of stent has replaced fluoroscopy- 
guided insertion. Nowadays, newly-designed SEMSs have been developed for prevention of complications such as stent migration and 
re-obstruction, and indications of stent recently have been widened into benign conditions as well as malignant obstruction. In this re- 
view, the types, method of insertion, indications and clinical outcomes of stent in the upper GI tract would be discussed. 
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INTRODUCTION 

Upper gastrointestinal (GI) obstruction is a preterminal 
event in patients with inoperable malignancies of the esopha- 
gus, stomach, duodenum and pancreas, and with direct inva- 
sion of other malignancies into the upper GI tract. Inadequate 
food intake results in malnutrition and impaired quality of 
life during a patient's remaining years. Surgical bypass has 
been the traditional palliative modality, but is limited by inva- 
siveness, high complication rate, high cost, and longer hospi- 
tal stay. 

GI stent has been developed for palliation of obstructive 
symptoms in malignant obstruction of GI tract. Although pla- 
stic stent was initially used for malignant GI obstruction, it 
had many limitations such as the difficulty of insertion tech- 
nique, high complication rate and poor compliance. In 1990s, 
self-expanding metal stent (SEMS) with convenient insertion 
technique, lower complication rate and better compliance has 
been developed and rapidly replaced the old plastic stent. Ad- 
vanced technology nowadays enabled the development of new 
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types of SEMSs designed to prevent common complications 
such as stent migration and re-obstruction, and to maintain 
longer patency. In addition, the indications for the upper GI 
stent have been widened to include benign conditions as well 
as malignant obstruction. 

TYPES OF UPPER GI STENT 

Upper GI stents can be categorized based on the existence 
of covered membrane, materials of the metal and accessories. 
Covered stents, including both fully-covered type and par- 
tially-covered type, are advantageous in lowering the rate of 
re-obstruction but is limited by higher rate of migration. 1 Re- 
obstruction occurs usually by tumor in-growth in an uncov- 
ered stent, meaning that the embedded tumor tissue grows 
through the metal meshwork of the stent. Tumor over-grow- 
th can occur even with the covered stents by tumor growth at 
both ends of the stent, as well as tumor in-growth by mem- 
brane degradation over a long period of time. Stent migra- 
tion is more common with the covered stents than with the 
uncovered stents because the tissue embedding through the 
metal meshwork of the uncovered types prevents the migra- 
tion. Although late stent migration is not common even with 
the covered stents because of fibrotic reaction between the 
stent and tumor tissue, early stent migration can occur with 
the covered type before the stent is attached to the tumor tis- 
sue. Theoretically, newly-developed double-layered stent has 
the ability to prevent re-obstruction and migration simulta- 
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neously, but the efficacy should be verified by large-scale, pro- 
spective, randomized controlled trials. 2,3 

Materials of currently marketed SEMSs consist of nitinol 
or stainless steel. Nitinol, the most common material of SEMSs, 
is an alloy of nickel and titanium and has good shape-memo- 
ry property and flexibility. Stainless steel is also used as a ma- 
terial for SEMSs, but is being substituted by nitinol due to 
limited flexibility and sharp ends of metal mesh which may 
injure the GI wall and lead to significant complications. 4 

In malignant obstruction of gastroesophageal (GE) junc- 
tion, stent placement can cause GE reflux which may limit the 
quality of life of patients. Stent with one-way anti-reflux po- 
lyurethane or polyethylene valve has been developed to pre- 
vent GE reflux due to stent placement through GE junction. 
In some studies, reflux symptoms were improved with the 
stent with anti-reflux valve, whereas other reports could not 
demonstrate significant differences compared with the stent 
without anti-reflux valve. 5 " 7 Moreover, the stent with anti-re- 
flux valve, being a covered type, migrates frequently. To pre- 
vent migration of the covered stent with anti-reflux valve, the 
modified stent with a thread attached to the proximal end of 
the stent was developed, which is connected to the patients 
earlobe until the stent is fixed to the esophageal wall. But this 
technique has the limitation of poor patient compliance. 8 In 
malignant obstruction of cervical esophagus, a modified stent 
with shorter flanges and obtuse angles may be beneficial to 
alleviate foreign body sensation after the stent placement. 9 

Self-expanding plastic stent (SEPS) is composed of polyes- 
ter and silicone and can be also used for malignant esopha- 
geal obstruction. Although the clinical results of SEPSs were 
not different from those of SEMSs in terms of symptom im- 
provement, overall complication and survival, SEPSs are tech- 
nically more difficult to apply and the stent migration rate is 
higher than SEMSs. 1011 

Newly-developed stents are designed to complement the 



disadvantages of conventional SEMSs. Biodegradable stents, 
which have been developed for the treatment of benign stric- 
ture, are composed of poly-L-lactic acid monofilaments and 
are not required to be removed to prevent complications. 12 
Drug-eluting stents have been developed to prevent tumor in- 
growth by coating a stent with chemotherapeutic agents such 
as 5-fluorouracil or paclitaxel. 13 Further long-term prospec- 
tive data from controlled trials are awaited to confirm the ef- 
ficacy of these newly-developed stents. 

METHOD OF STENT INSERTION IN THE 
UPPER GI TRACT 

Most upper GI stents can be inserted into the obstructive le- 
sions through the endoscopy. Firstly, a guide -wire is inserted 
through the obstructive lesion with or without fluoroscopic 
guidance. Adequate insertion of a guide-wire can be confirm- 
ed under fluoroscopy or when the passage of a guide -wire is 
without resistance under endoscopic guidance only. Second- 
ly, stent is inserted through the guide-wire, and proximal end 
of the stent is placed at 2 cm proximal site of obstructive le- 
sion to locate proximal flange adequately. After stent place- 
ment, the delivery device is withdrawn maintaining the stent 
in place, while assuring adequate expansion and location of 
the stent (Fig. 1). The length of stricture can be estimated by 
endoscopy, barium study or computed tomography (CT) pri- 
or to the stent insertion. If the length of stricture cannot be 
estimated before the insertion, stent with enough length sh- 
ould be inserted to prevent incomplete coverage of the stric- 
ture. Too much longer stent than the length of stricture, how- 
ever, can lead to incomplete improvement of obstructive symp- 
toms by food impaction. 

After the stent was inserted, a simple radiography should be 
performed to confirm appropriate location and expansion of 
the stent. Stent migration can be detected by a series of fol- 




Fig. 1. Stent insertion. After insertion of guide-wire through the obstructive lesion with or without fluoroscopic guidance (A), stent is inserted 
through the guide-wire, and proximal end of the stent is placed at 2 cm proximal site of the obstructive lesion (B). Adequate expansion and 
location of the stent should be confirmed after withdrawing the delivery device (C). 
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low-up radiography for several days after the stent insertion. 
Diet can be started gradually from water to regular meal in 
24 to 48 hours after the insertion. Obstructive symptoms can 
recur with diet by stent migration, inappropriate location or 
expansion of stent, or multi-level obstruction, which can be 
confirmed by simple radiography, endoscopy, barium study, 
orCT. 

INDICATIONS OF STENT INSERTION IN 
THE UPPER GI TRACT 

Indications of stent insertion in the upper GI tract include 
malignant obstructions, benign strictures or fistulas of the eso- 
phagus, stomach or upper small bowel, which are inoperable 
diseases causing obstructive symptoms (Table 1). These ma- 
lignant obstructions can be usually caused by esophageal can- 
cer, stomach cancer, or periampullary cancer. Extrinsic tumor 
invasion or compression can also cause the upper GI obstruc- 
tion by paraesophageal malignancies such as lung cancer or 
mediastinal mass; parapyloric or paraduodenal mass such as 
liver cancer, pancreatic cancer, or colon cancer; and small 
bowel obstruction by malignant peritoneal seeding. If obst- 
ructive symptoms are minimal, stent insertion is not benefi- 
cial because symptom improvement may not be evident in 
incomplete obstruction. Multi-level obstructions should also 
be excluded before stent insertion since single level stent inser- 
tion cannot solve the problem of the obstructive symptoms. 

Although the Borrmann type-IV of advanced gastric cancer 
is not generally indicated for stent insertion because there is 
not focal obstructive portion but diffuse tumor infiltration al- 
ong the gastric wall, stent may be beneficial for the localized 
scirrhous type in gastric outlet. Stent can be also indicated for 
malignant obstruction by a recurred tumor at anastomotic site 
after surgical resection and reconstruction for gastric cancer in 
cases of impossible curative resection. 14 16 

Although benign stricture caused by corrosive stricture, sur- 
gical anastomosis, recurrent peptic ulcer, or wide endoscopic 
resection is not generally indicated for stent insertion because 
of insufficient clinical results, stent insertion may be a feasible 
alternative to surgical bypass for intractable benign strictures 
with repetitive endoscopic dilatation or in inoperable cases. 17 

Table 1. Indications for Stent Insertion in the Upper Gastrointesti- 
nal Tract 

Esophageal cancer 

Gastric cancer 

Periampullary cancer 

Extrinsic tumor invasion or compression 

Benign stricture (possible) 

Malignant esophageal fistula or perforation (possible) 



Retrievable covered stent should be inserted temporarily for 
benign stricture, and be removed in 4 to 8 weeks after inser- 
tion to prevent tissue embedment. Re-obstruction can be pro- 
blematic after the retrieval of a stent in benign stricture, and 
biodegradable stent may be promising for it does not require 
reintervention to remove the stent. 

In cases with malignant esophageal fistula or perforation by 
esophageal, lung, or mediastinal cancers, stent can be indi- 
cated in inoperable cases to prevent aspiration, dysphagia and 
infection as well as to seal off the fistula. 18,19 SEPSs as well as 
SEMSs can be considered for the closure of fistula or perfora- 
tion, although the quality of evidence for the use of stent in 
the management of such cases is very low. 

WHICH TYPE OF STENT CAN BE 
INSERTED IN THE UPPER GI TRACT? 

Malignant esophageal obstruction can be divided into the 
upper, the middle and the lower portions. For the upper obst- 
ruction, stent may be problematic with globus sensation, th- 
roat pain or incomplete expansion of proximal flange of the 
stent. Modified stent with shorter flange and obtuse angle 
may be beneficial to prevent foreign body sensation after the 
stent placement for cervical esophageal obstruction. 9 For the 
middle obstruction, both covered and uncovered stents can 
be used for palliative purpose. Covered stents, despite the risk 
of migration, is good at lowering the rate of re-obstruction by 
the tumor growth than uncovered types. The risk of migra- 
tion is lowered when there is a mass keeping the proximal 
flange of the stent in place. In the distal obstruction including 
GE junction, covered stents with anti-reflux valve will prevent 
reflux symptom after the stent placement. If there is no intrin- 
sic mass in the esophageal obstruction by extrinsic tumor in- 
vasion or compression, uncovered stents are beneficial in 
terms of lowering the risk of migration and tumor growth. In 
cases with fistula or perforation, covered stents or SEPSs are 
effective in palliating symptoms and sealing off the defect on 
the esophageal wall. 

For gastric outlet obstruction, both covered and uncovered 
stents can be used based on the relative risk of re-obstruction 
or migration. In cases with pyloric obstruction by antral mass 
formation, covered stents are effective for lowering the risk of 
tumor growth and migration, whereas uncovered stents are 
good for malignant obstruction by extrinsic tumor invasion 
or compression in periampullary cancer in which there is no 
anchoring mass for the proximal flange of the stent. Double- 
layered stents may be effective for the prevention of migration 
as well as re-obstruction, although large-scale prospective ran- 
domized studies are warranted to evaluate the efficacy. 
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CLINICAL OUTCOMES OF STENTS IN 
THE UPPER GI TRACT 

Technical success is denned as successful insertion and ad- 
equate placement of a stent, and clinical success as adequate 
oral feeding with palliation of symptoms. The clinical success 
rates of stents in the upper GI tract are around 85% to 90%, 
usually lower than the technical success rates due to incom- 
plete expansion of the stent, inadequate placement, kinking 
of the stent in bended stricture, early migration or multi-level 
obstruction. For cases with inadequate diet 72 hours after the 
stent insertion, the reasons of clinical failure should be con- 
firmed by endoscopy, barium study, or CT. 

The duration of stent patency is determined by underlying 
diseases, patients' performance, concomitant chemotherapy/ 
radiotherapy, the location of the obstruction and the type of 
the stent. The median duration of stent patency in the upper 
GI tract are reported around 55 to 307 days in most studies 
and are not significantly different between covered and un- 
covered types or among products from various companies, 
except for the esophageal cancer. In pyloric obstruction, the 
reported patency rates were 71% at 4 weeks, 61% at 8 weeks, 
and 33% at 6 months, and in cardiac obstruction including 
esophageal cancer, the rates were 94% at 4 weeks, 78% at 3 
months, and 67% at 6 months in previous studies. 1,4-20,21 When 
comparing stents with surgical bypass in malignant upper GI 
obstruction, stent showed many advantages in terms of less 
invasiveness and complications, shorter hospital stay, and 
lower cost. 22 25 Considering the median duration of patency of 
6 months, stent may be beneficial for patients whose life ex- 
pectancy is less than 6 months. 

In benign strictures, retrievable SEMSs or SEPSs have sh- 



owed significant limitations such as high migration and re- 
current stricture rates, bleeding, fistula, and damage to the GI 
wall. 26 " 29 Recurrent stricture is believed to be associated with 
the fibrosis resulting from mechanical injury due to the stent 
or the in-growfh of the granulation tissue. Based on the previ- 
ous studies, stent is not routinely recommended for benign st- 
ricture until we see a significant improvement in stent de- 
sign. Although stents have showed good results in sealing off 
the defect of fistula or perforation in several case series, the qu- 
ality of evidence regarding this indication is low. 

In palliation of obstructive symptoms with recurrent unre- 
sectable malignant obstruction after surgical resection, stents 
have showed high clinical success rate, low morbidity, and low 
cost compared to surgical bypass, but these results are from 
single-arm observational studies with small sample size. Fur- 
ther prospective randomized controlled studies are manda- 
tory to validate the effect of stents in recurrent malignant ob- 
struction after surgical resection. 14 ' 16 

Re-obstruction and migration are the major complications 
of stents in the upper GI tract. 1,20,29 33 Re-obstruction is devel- 
oped by tumor over-growth, in-growfh or food impaction 
(Fig. 2). The rate of re-obstruction has been reported to be 
3% to 15% with covered stents and 10% to 42% with uncov- 
ered stents. It is unclear whether covered stents are superior 
to uncovered stents in terms of prevention of re-obstruction 
because tumor over-growth can occur at both ends of a stent 
and tumor in-growth can occur even in covered stents by 
membrane degradation in long-term follow-up. 

Migration is more common in covered stents than in un- 
covered stents. The rate of migration has been reported to be 
10% to 25% with covered stents, and 2% to 6% with uncov- 
ered stents. Although double -layered stents have been devel- 




Fig. 2. Stent obstruction. Tumor over-growth occurs at both ends of a stent (A), and tumor in-growth occurs through the metal meshwork of 
stent (B). 
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oped to overcome the drawbacks of covered and uncovered 
stents, the reported rates of re-obstruction and migration were 
both 9%, which were not significantly different from the con- 
ventional stents. 8 It was reported that stent migration might 
be prevented by clipping of proximal end to GI wall in previ- 
ous studies, but the efficacy should be confirmed by large- 
scaled prospective randomized trials. 34,35 

Other complications include pain, bleeding, aspiration, GE 
reflux, and stent dislodgement, which are usually temporary 
and manageable with symptomatic treatment. 

CONCLUSIONS 

Endoscopic stenting is currently the most common mo- 
dality for palliation of symptoms in patients with unresectable 
upper GI cancer, and has replaced conventional surgical by- 
pass. Endoscopic stenting is associated with less invasiveness 
and complications, shorter hospital stay, and lower cost. Al- 
though there have been problems of stent migration and re- 
obstruction, newly-developed stents are expected to overcome 
these limitations and to be extended to benign diseases as 
well as malignant obstruction. 
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